FSH activates phosphatidylinositol 3-kinase/protein kinase B signaling pathway in 20-day-old Sertoli cells independently of IGF-I.
The gonadotropin FSH plays a key role in the control of Sertoli cell function. The FSH molecular mechanism of action is best recognized for its stimulation of the adenylyl cyclase/cAMP pathway. However, other signaling events have also been demonstrated in Sertoli cells. We have recently presented evidence that FSH can stimulate the phosphatidylinositol 3-kinase/protein kinase B (PI3K/PKB) pathway in 20-day-old Sertoli cells. At the same time, it was proposed that in 8-day-old Sertoli cells the effects of FSH on phosphorylated PKB (P-PKB) levels can be explained by a combination of increased secretion of endogenous IGF-I, decreased IGF-binding protein-3 (IGFBP-3) production, and a synergistic action of FSH on IGF-I-dependent PI3K activation. The aim of the present study was to determine whether the effect of FSH on 20-day-old Sertoli cells is mediated by IGF-I secretion. Twenty-day-old rat Sertoli cell cultures were used. FSH stimulation produced a time-dependent increment in P-PKB levels reaching maximal values in 60-min incubations. IGF-I stimulation was also time-dependent reaching maximal values in 15-min incubations. On the other hand, stimulation of the cultures with FSH showed time-dependent inhibition in phosphorylated mitogen-activated protein kinase (P-MAPK) levels. In sharp contrast, stimulation of the cultures with IGF-I showed time-dependent increments in P-MAPK levels reaching maximal stimulus in 15-min incubations. In order to rule out an IGF-I action on FSH stimulation of P-PKB levels, the effect of a specific IGF-I antibody on the ability of both hormones to increase P-PKB levels was evaluated. As expected, the antibody inhibited IGF-I stimulation of P-PKB levels. However, simultaneous addition of an IGF-I antibody with FSH did not modify the ability of the hormone to increase P-PKB levels. The next set of experiments intended to analyze the relevance of a PI3K/PKB pathway to two biological responses of Sertoli cells to FSH and IGF-I. The PI3K inhibitor, wortmannin, dose-dependently decreased FSH-stimulated lactate and transferrin production. On the other hand, wortmannin was not able to modify the ability of IGF-I to stimulate these metabolic events. In addition, the analysis of the participation of a MAPK pathway in IGF-I regulation of Sertoli cell biological responses showed that the MAPK kinase inhibitors, PD98059 and U0126, decreased IGF-I-stimulated transferrin secretion while not modifying IGF-I-stimulated lactate levels. In summary, results obtained so far support the hypothesis that FSH action on P-PKB levels and Sertoli cell metabolism in 20-day-old animals is not mediated by autocrine regulation of an IGF-I/ IGFBP-3 axis as previously proposed in 8-day-old Sertoli cells.